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Abstract Trtle 

Processing arrangements 



A processing arrangement for a computer comprising: 
first processor means (1) for processing a first set of instructions- and 

second processor means (2) for processing a second set of instructions, the second set of instructions 
?nTtro?c UbS f ° f ?? ^ S6t ° f instructions ' th * ^cond processor means 1Mb™£T!S™ 

firS ^^r^^^ mStruCtions in dependence upon those control signals without 
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At least one drawing originally filed was informal and the print reproduced here is taken from a 
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PROCESSTXTtt a p RAUGEMTT^I'p < g 

The present invention relates to processing 
arrangements for computer architectures. 

DESCRIPTION OP TH E RET-JVTRn iPT 

There are many conventional computer architectures 
which are based on a single main processor cooperating 
with a co-processor. The co-processor adds 
functionality that the main processor in the 
architecture does not have or does not perform 
particularly efficiently. The co-processor generally 
uses instructions which are not implemented in the 
instruction set of the main processor. As such, many 
co-processors are used to address very specific code 
requirements, for example floating point arithmetic or 
signal processing. m most applications, this means 
that the instruction set of the co-processor is 
specific to that co-processor. 

In addition, many main processors use real time 
operating systems to service multiple tasks and 
exceptions, such as interrupts. Servicing multiple 
tasks can result in context changes which can absorb 
significant amounts of the processing power available 
in the processor. A context change occurs when the 
task being executed by a processor is changed. The 
context of a task relates to the code corresponding to 
the task, and the state of the internal registers of 
the processor. Furthermore, in low power applications, 
in order to conserve power, sleep modes are used from 
which the processor must be reactivated when interrupt 
or service requests occur, when the processor is 
reactivated the context must be loaded and then the 
service performed, the processor then returns to an 
inactive state. Such a process can consume a large 
amount of power . 

It is therefore desirable to provide a computer 
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architecture which can overcome these disadvantages. 
2IZI£ lzl oy OP THE INVENTION 

According to one aspect of the present invention 
there is provided a processing arrangement for a 

computer comprising: 

first processor means for processing a first set 

of instructions; and 

second processor means for processing a second set 
of instructions, the second set of instructions being a 
subset of the first set of instructions, wherein the 
second processor means is arranged to receive control 
signals and to process instructions in dependence upon 
those control signals without reference to the first 
processor means . 

dptw nBSC PTPTTON OF THE PFAW^NGS 

Figure 1 is a block diagram illustrating a 
computer processor architecture in accordance with the 

present invention; 
20 Figure 2 shows a computer architecture including 

multiple processors; and 

Figure 3 is a diagramatic illustration of how 
processors embodying the present invention can realise 
the functionality of a desired virtual processor. 

" ^, T ,,n nPSCR I— ™ ™* PFFFFFPF,P EMBODIMENTS 

Figure 1 shows a block diagram illustrating a host 
(or first) processor 1 connected with a shadow (or 
second) processor 2. In the example shown, the shadow 
processor 2 is used to control interrupts received from 
peripherals connected to the processor system. 

The host processor 1 communicates with an external 
bus 3 by way of an external bus interface 4. The 
external bus 3 is used for transferring data to and 
35 from the main processor and memory devices (not shown) . 
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The host processor l also includes a n, 

5 for controlling data access w^th ! ^ C ° ntr0ll « 

memory controller s is « ^J" 1 "'- ™* 

execution unit s „ h i ch has overall control T h 
processor i. The host p^,^" a C ° ntro1 of ch * ™ain 
arithmetic logic unit («mT include an 

a. sixteen in^the «aJ^ h " ° f 

components of £ hoTproct^r 

each other b y „ a y o f app^I 1^^:^ 

a -tTL^^^T^- > - - -Id in 

shadow processor 2 is connected to the " P ° SSible ' 3 
X. The shadow processor a includes an il^T^ 0 * 
controller lo which receives lnte "upt 
i-rrupt inputs u . r^E^^a." **" 

a «ers of the host processor l T h*» 
controller can be connected, as in th " lnterru P* 

i. to peripherals connect bus 

umt ::: :T:zzr 5 :\::i:v^ - — 

processor 2 operate! to pries, a LTT ^' Shad °" 
the instructions from whfch ^ ! SelSCted subset of 
operates and m, ' host Processor 

p rates, and these instructions are store* <„ 
memory 15. The shadow processor 2 h C ° de 
host processor memory ^ „aT ot a „ '° Che 

which interfaces wi^ the extlrnTl T"* COTtro11 " » 
host external bus interfac^T * 3 * "" y ° f the 

In order to provide a link between th. h . 
processor 1 and the shadow processor 2 ^ 
"nits of the two processors \ r T execution 
host interrupt coLolleTxa a n TT^^ * ^ °* * 
processors are connected by a relst 't^" °* 
The Host mterrupt Controller It'll V "' 

r 18 ls a module which 



,he shadow processor to issue an interrupt to. 
^ Tos porcetso/in order to cause a Canoe in tas* 
the host P appr opriate to the 

execution a conte generat es an interrupt 

• source of the interrupt as a vector 

.rtrshadow Process rented to the new 

" Sk ^following description, of the process used to 
Servian interrupt received fro* a^riphera ^ 
is one e^p- f - 7 ai r h an Interrupt 

2 . A ^"^"^^t input lines 12. The input 
revest on the inCerpret the interr u P t 

° est and if the interrupt request is of the type 
request and xf processor 2 , then 

able to be P~«"^ y servi=e t hat interrupt. An 

the shadow P^-^"^ if „ ext emal device such 
example of an inter * from . system to 

as a serial port has re ^ ^ 

Whi * " gained within * message body including 

the source and content of the data, 
information aoo serv ices the interrupts 

T he shadow Processo 2 th «^ ^ ^ 

raralrl that -ssage. Once the data has been reeved 

data trom . . orY _ mt to the main 

and checked i. : is-s^ nterrupt t^^ ^ ^ 

fitrret UP the -text needed by the tas* to service 

rLL -/thin ^--z e jr.zTz oc ^z 1 

w ould begin = ssing the data^ ^ ^ 

Pr ° Ce T h: r R e g ister % ridge unit » allows multiple access 

The ReglS host and shadow 

to a set of registers by do to appear in 

ti- allows physical registers to "re 
^hT^esso: sy-Jwhiie resolving any conflict in 
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